Cystic masses of the adrenal gland are unusual in the fetus and most are secondary to hemorrhage. Cystic neuroblastoma is extremely rare, and in contrast to solid neuroblastoma, follows a benign course, is diagnosed earlier, and rarely presents with metastatic lesions (1 -4) . We report one case of cystic neuroblastoma diagnosed prenatally by ultrasound (US) and magnetic resonance (MR) imaging, and include a review ofthe literature.
onstrated. In addition, a purely cystic mass in the right suprarenal area was detected by prenatal MR imaging ( Fig. 2A, B) , with low signal intensity on Tl -weighted images and high signal intensity on T2-weighted images. Hematoma was excluded. A 3500-gm female baby was delivered by Cesarean section at 39 weeks gestation; labor and delivery proceeded without complication. At birth, physical examination revealed a palpable abdominal mass, and US examination on the first postnatal day showed little interval change. Hepatic metastasis was not demonstrated. A 24-hour urinalysis for vanillylmandelic acid (VMA) was within normal limits. A repeat US examination 20 days later revealed no significant change in the size ofthe mass. The infant underwent a total excision of the mass at age 3 weeks, and surgical exploration revealed a 7.0 X 5.0 X 4.5 cm cystic adrenal mass. On sectioning (Fig. 3) , it was found to be cystic and contained yellowish serous f1uid. The cyst wall was fibrotic, less than lmm thick, and covered with focally shallow blood clots. On patho logic examination (Fig. 4) , a cystic neuroblastoma was found to be present. It was considered to be at stage 1, the patient underwent no further therapy. At the most recent f，이low-up at age 4 months, she was doing welL with no evidence of disease.
Discussion
Neuroblastoma is a tumor ofthe postganglionic sympathetic neurons and is the most common extracranial solid tumor found in children. In half of childhood neuro blastomas, the tumor arises in the adrenal gland. Hemorrhage and necrosis are often seen in neuroblastoma, but cyst formation is uncommon. Purely cystic lesions have been reported in fetal neuroblastoma, but π 씨 l , 2, 5) . In contrast to solid neuroblastoma, the cystic variety follows a benign course, is located almost exclusively in the adrenal gland, is diagnosed earlier, and rarely presents with metastatic lesions. Calcification is rare. Most cystic neuroblastomas are nonfunctioning, and only 9.5 % have shown documented elevation of VMA or homovanillic acid (HV A) levels. A majority ofpatients have favorable biologic features with hyperdiploid cellular DNA content and no amplication ofN-myc oncongene. In contrast, solid neuroblastomas with elevated VMA, HV A and neuron-specific enolase occur in 70 % of cases.
Because of their characteristics of low stage disease and favorable biologic features(2, 5, 7), purely cystic neuro blastoma may indicate a favorable postnatal prognosis. Cystic neuroblastoma is often diagnosed incidentally through prenatal sonographic studies(2). On prenatal US examination, cystic neuroblastoma may appear as a mass which is either complex and echogenic, or anechoic . The liver is the most common site of metastasis, though metastatic lesions are rare. Skeletal involvement is very rare (8) . When US findings are neg ative or equivocaL computed tomography and MR imaging may be better in defining liver metastases, and MR imaging is the method of choice for distinguishing adrenal hemorrhage(4). Chen CP et al. (5) reported that on initial imaging, 15 of 21 cases of congenital adrenal cystic neuroblastoma were purely cystic while six were mixed. Cyst formation in association with neuro blastoma may be related to hemorrhage and necrosis of a tumor( l, 2, 5). Cyst content has been described as serous, gelatinous, or hemorrhagic, and in our case prenatal US and MR imaging showed a purely cystic mass.
Most reported cases have been diagnosed after 32 weeks of gestation. The differential diagnosis of supra renal cystic masses in fetuses includes adrenal hemor rhage, adrenal cyst, obstructed upper renal moiety of a duplex kidney, cystic Wilms tumor, renal cysts, mesoblastic nephroma and multilocular cystic nephroma (3, 4, 7) . Adrenal hematoma îs the most common cause of a suprarenal fetal mass. Because of their relative1y 1arge size and vascu1arity in utero, the fetal adrena1 glands are susceptible to hemorrhage. Adrena1 hematoma during its natura1 history may be sonographically entire1y m ι echogenic, mixed echogenic or anechoic when first imaged, but its texture will gradually evo1ve and become more cystic and echo1ucent on fj이10w-up US examinations (l, 5) . Feta1 adrenal cysts are extremely rare. Although cystic neurob1astoma is a rare form of fetal neurob1astoma, it shou1d be considered in the differentia1 diagnosis of a cystic adrenal mass(I).
Cystic neurob1astoma shows a high rate of spontaneous regression, and prior to excision, a period of close observation is thus reasonab1e; surgery can sometimes be avoided (l , 4, 5) . Surgica1 excision may be indicated for tumors that do not become smaller on fo1-10w up examination, that become more complex after reso1ution ofthe cyst, that have poor bio1ogic features, and that demonstrate sonographic evidence of hepatic metastasis on diagnosis or 1ater (l, 4, 5) . For children with prenatally diagnosed neurob1astoma, Acharya et al. (5) recommended observation for severa1 months, and close f;이10w-up with month1y sonograms, especially for tumors that are small( (3cm) and cystic.
